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(57)Abstract 

PURPOSE: To provide a new compound having high Mailiard 
reaction inhibiting action and low toxicity and useful as an agent for 

the prevention and treatment of diabetic complications, various ^ j \ 

diseases caused by aging, arteriosclerosis, etc. 

CONSTITUTION: The compound of formula I [W is H or amino: X is £ :>??&.-■; 

H, halogen, 1-6C alkyl, etc.; Y is O or S; Z is H or NHR (R is H, 1-6C \jl >. 

acyl. methyl- substituted phenylsulfonyl, etc.); Z is not H when W is || J 

H; the steric structure is not (2S.4S) when W is H and Z is NH2], V *> S?5* ? ^ V 

e.g. (2R,4S)-6-fluoro-2',5'- 

dioxospiro[chroman-4,4'imidazolidine]-2-carbohydrazide. The 
compound of formula I can be produced by reacting a compound of 
formula II (R3 is halogen or 1-6C alkoxy) with a compound of the 
formula H2NNHR4 (R4 is H, acyl, alkoxycarbonyl, etc.). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A general formula (I) [Formula 1] 



o. .w 



X 




o 



CONHZ 



Example 95-[N- The 5-carboxymethyl-2-isopropylidene hydrazono thiazolidine compounded according to the method 
indicated by manufacture JP.46-1 5936.B of carbamoyl methyl]-2-isopropylidene hydrazono thiazolidine-4-ON 
(4-ethoxycarbonyl phenyl) in 4-ON OlType W Means Hydrogen Atom or Amino Group. X - Hydrogen Atom, a halogen 
atom and C1-C6 an alkyi group — or — C1-C6 An alkoxy group is meant Y an oxygen atom or a sulfur atom — 

meaning _ z a hydrogen atom — or NHR Radical [R — a hydrogen atom — C1-C6 An acyl group, a 

methylation phenyl sulfonyl radical. COCF3 A radical and COOR1 Radical (R1 means the alkyl group of C1-C6) or — 
-C0CH(NH2) (CH2) nCH3 A radical is meant n ] which means the integer of 0-2 — however — W Case where a 
hydrogen atom is meant Z A hydrogen atom is not meant moreover — W a hydrogen atom — meaning — and — Z 
-NH2 the case where it means — the spacial configuration (2S, 4S) it is — hydantoin shown by} which a thing 
removes A derivative and its salt 

[Claim 2] a hydantoin derivative — (1) -(R [ 2 ], 4S) 6-fluoro-2* and 5' — chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-KARUBO hydrazide — (2) (2S, 4R) -6-fluoro-2* and 5' — chroman -4 and - dioxo SUPIRO 
[4Hmidazolidine]-2-KARUBO hydrazide — (3) (2R, 4R) -6-fluoro~2' and 5* — chroman -4 and - dioxo SUPIRO 
[4-imidazolidine]-2-KARUBO hydrazide — (4) (2S, 4S) -6-fluoro-2' and 5' — chroman -4 and - dioxo SUPIRO 
[4 -imidazolidine]-2-(N-acetyl) KARUBO hydrazide — (5) (2S, 4S) -6-fluoro-2' and 5' — chroman -4 and - dioxo 
SUPIRO [4 -imidazolidine]-2-(N -4-methylphenyI sulfonyl) KARUBO hydrazide — (6) (2S, 4S) -6-fluoro-2* and 5* — 
chroman -4 and - dioxo SUPIRO [4-imidazolidine]-2-(N*-tert-butoxycarbonyl) KARUBO hydrazide — (7) (2S, 4S) 
-6-fluoro-2' and 5* — chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N -2-amino propionyl) KARUBO 
hydrazide — (8) (2S, 4S) -6-fluoro-2' and 5* — chroman -4 and - dioxo SUPIRO [4-imidazolidine]-2-(N -trifluoro 
acetyl) KARUBO hydrazide — (9) (2S t 4S) -V-amino-6-fluoro - 2\ 5' - Chroman -4 and dioxo SUPIRO 
[4*-imidazolidine]-2-KARUBO hydrazide and (10) -(2S, 4S) 1 amino-6-fluoro-2\ 5'- Claim characterized by being 
chosen out of a chroman -4 and dioxo SUPIRO [4-imidazolidine]-2-carboxamide 1 A hydantoin derivative and its 
salt of a publication. 

[Claim 3] A general formula (II) [Formula 2] 
O. w 

X 




CONHZ 

in {type W means a hydrogen atom or the amino group. X A hydrogen atom, a halogen atom, C1-C6 an alkyl group — 
or — C1-C6 an alkoxy group — meaning — Y an oxygen atom or a sulfur atom — meaning — Z a hydrogen atom — 

or NHR Radical [R — a hydrogen atom, the alky! group of C1-C6, the acyl group of C1-C6, and radical [Formula 

3] 




R 2 



(R2 means the alkyl group of a hydrogen atom, a halogen atom, and C1-C6, or the alkoxy group of C1-C6) A 
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naphthyl group, a pyridyl radical, a furil radical, a thienyl group, a methyfation phenyl sulfonyl radical, C0CF3 A radical 

and COOR1 Radical (R1 means the aikyl group of C1-C6) or C0CH(NH2) (CH2) nCH3 A radical is meant n 0-2] 

which means an integer — however — W and — 2 Maillard reaction inhibitor characterized by making into an active 
principle the hydantoin derivative shown by} except the case where both hydrogen atoms are meant, or its salt. 
[Claim 4] an active principle — (1) -(2S, 4S) 6-fluoro-2' and 5' — chroman -4 and - dioxo SUPIRO 
[4 -imidazoltdine]-2-KARUBO hydrazide — (2) (2R, 4S) -6-fluoro-2' and 5' — chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-KARUBO hydrazide — (3) (2S, 4R) -6-fIuoro-2' and 5' — chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-KARUBO hydrazide — (4) (2R, 4R) -6-fluoro-2' and 5* — chroman -4 and - dioxo SUPIRO 
[4 '-imidazolidinel-2-KARUBO hydrazide — (5) (2S, 4S) -6-fluoro-2' and 5' — chroman -4 and - dioxo SUPIRO 
[4 , -imidazolidine]-2-(N-methyD KARUBO hydrazide — (6) (2S, 4S) -6-fluoro-2* and 5* — chroman -4 and - dioxo 
SUPIRO [4*-imidazolidine]-2-(N -phenyl) KARUBO hydrazide — (7) (2S, 4S) -6-fluoro-2' and 5' — chroman -4 and 
- dioxo SUPIRO [4'-imidazolidine]-2-(N , -4-chlorophenyD KARUBO hydrazide — (8) (2S, 4S) -6-fluoro-2* and 5' — 
chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N f -4-methoxypheny) KARUBO hydrazide — (9) (2S, 4S) 
-6-fluoro-2' and 5' — chroman -4 and - dioxo SUPIRO [4*-imidazolidine]-2-(N'-4-naphthyl) KARUBO hydrazide — 
(10) (2S, 4S) -6-fluoro-2' and 5' — chroman -4 and - dioxo SUPIRO [4*Hmidazolidine]-2-(N'-acetyl) KARUBO 
hydrazide — (11) (2S, 4S) -6-fluoro-2* and 5' — chroman -4 and - dioxo SUPIRO 

[4-imidazolidine]-2-(N'-4-methylphenyl sulfonyl) KARUBO hydrazide — (12) (2S, 4S) -6-fluoro-2' and 5' — 
chroman -4 and - dioxo SUPIRO [4 , -imidazolidine]-2-(N*-tert-butoxycarbonyl) KARUBO hydrazide — (13) (2S, 4S) 
-6-fluoro-2' and 5* — chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-2-amino propionyl) KARUBO 
hydrazide — (14) (2S, 4S) -6-fluoro-2' and 5' — chroman -4 and - dioxo SUPIRO [4 -imidazolidine]-2-(N*-trifluoro 
acetyl) KARUBO hydrazide — (15) () 2S and 4S-1 — - amino-6-fluoro-2\ 5' — chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-KARUBO hydrazide and (16) -(2S ( 4S) 1 — amino-6-fluoro-2\ 5' — a - dioxo SUPIRO 
[chroman -4 — it was chosen as a 4-imidazolidine]-2-carboxamide list out of these salts — at least 1 Claim 
characterized by being the thing of ** 3 A Maillard reaction inhibitor of a publication. 

[Claim 5] claim for prevention of diabetic complications, or a therapy 3 or — 4 A Maillard reaction inhibitor of a 
publication. 

[Claim 6] claim for prevention of arteriosclerosis, or a therapy 3 or — 4 A Maillard reaction inhibitor of a publication. 
[Claim .7] claim for prevention of aging, or a therapy 3 or — 4 A Maillard reaction inhibitor of a publication. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ... 
[Industrial Application] This invention relates to the Maillard reaction inhibitor which makes these an active principle 

at a hydantoin derivative and its salt list. 

[0002] . 
[Description of the Prior Art] It is nonenzymatic glycosylation in recent years as a cause of the senile change 
accompanying many diseases, arteriosclerosis, and aging in accordance with diabetes mellitus. (nonenzymatic 
glycosylation) Saccharification of the protein to twist (Maillard reaction) It is observed. 

[0003] As the initial stage, first reducing sugar and the proteinic amino group produce GURIKESHON, and a Maillard 
reaction begins from forming an AMADORI transition product Compound which carried out the bridge formation 
polymerization when this advanced further [This compound is written as AGE (advanced glycosylation end products) 
below] It is generated. AGE It is the material which presents a yellowish brown color and emits fluorescence, and 
has the property which combines with the protein which exists in near and forms bridge formation. AGE The protein 
in which bridge formation was formed is presumed to be what produces a failure in various organizations. 
[0004] in the case of diabetes mellitus, in proportion to a rise of blood sugar, this protein is nonenzymatic — cause 
that this causes diabetic complications although saccharification increases 1 It is supposed that it will become **. 
A Cerami"Metabolism", and [Vol.28, page 431 (1979) and V.M.Monier "New EnglandJournal of Medicine , Vol.314 and 
page 403] (1986). This process is also hyperplasy of a low film [ machine / mesangium ] in which the depression of 
the hyperplasy in ****** of the thin blood vessel which it is also considered the cause of aging again, for example, is 
followed on senile cataract the lesion of atherosclerosis, and aging, and the kidney is caused. AGE Involving is 
checked. [M.Brownlee"Science", Vol.232, and page 1629] (1986). 

[0005] Brown Lee (M.Brownlee) etc. — aminoguanidine controls the above-mentioned Maillard reaction — reporting 
— The above-mentioned aminoguanidine came to attract attention from [above-mentioned "Science , Vol.232, page 
1629 (1986)] and this as drugs which prevent the disease accompanying aging. However, since the usefulness of 
aminoguanidine is offset by that toxicity and chronic administration is generally needed for this kind of disease, that 
toxicity has been a big technical problem on the therapy, that is, the material which checked effectively the place to 
current and the Maillard reaction in the living body, and was excellent in safety is ****** — the actual condrt.cn is 
not carried out 

[0006] Li . . , 

[Problem(s) to be Solved by the Invention] Therefore, it is in the purpose of this invention enabling prevention and 
the therapy of many diseases which are excellent in Maillard reaction inhibitory action, and offer a compound with 
low toxicity, and are followed on diabetic complications, arteriosclerosis, and aging by this. 
[0007] 

[The means and operation] which solve a technical problem the place which did broad research for preventing or 

treating many above-mentioned diseases when this invention person etc. checks a Maillard reaction in quest of the 

useful compound — the following general formula (II) it has Maillard reaction inhibitory action with powerful hydantoin 

derivative shown and its salt and is ****** about a toxic low thing — it carries out and came to complete this 

invention. 

[0008] 

[Formula 4] 



CONHZ 



in {type W means a hydrogen atom or the amino group. X A hydrogen atom, a halogen atom, C1-C6 an alkyl group — 
or — C1-C6 an alkoxy group — meaning — Y an oxygen atom or a sulfur atom — meaning — Z a hydrogen atom — 

or NH R Radical [R — a hydrogen atom, the alkyl group of C1-C6, the acyl group of C1-C6, and radical [Formula 

5] 
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^R 2 



(R2 means the alkyl group of a hydrogen atom, a halogen atom, and C1-C6, or the alkoxy group of C1-C6) A 
naphthyl group a pyridyl radical, a furil radical, a thienyl group, a methylation phenyl sulfonyl radical, } except the 
case where both COCF(s)3 mean a hydrogen atom A radical and C00R1 Radical (R1 means the alkyl group of 

C1-C6) or COCH(NH2) (CH2) nCH3 a radical — meaning — n 0-2 an integer is meant — however — W and 

Z [0009] In the above-mentioned compound by this invention, a halogen atom can be fluorine, chlorine, a bromine, or 
iodine. An alkyl group is a carbon number. 1-6 They are the shape of a straight chain, the shape of a branch chain 
cable, and an annular alkyl group. An alkoxy group is a carbon number similarly. 1-6 The shape of a straight chain, the 
shape of a branch chain cable, and an annular alkoxy group are meant The salt of a compound means what can be 
permitted as physic, and specifically means the salt with cations, such as sodium, a potassium, and magnesium. In 
addition, it is in the compound by this invention. 4 Although the stereoisomer of a seed exists, this invention is aimed 
also at racemic modification which is those mixture in these isomer lists. 

[0010] General formula (II) Among the compounds shown, it is a general formula. (Ill) [Formula 6] 

°y — nh 



X 




CONHZ 



X in [type means the alkyl group of a hydrogen atom, a halogen atom, and C1-C6. or the alkoxy group of C1-C6. Y 
means an oxygen atom or a sulfur atom, and Z is -NHR radical. (R is a hydrogen atom, the alkyl group of C1-C6, an 
alkenyl radical, and a radical) [Formula 7] 




(R2 means the alkoxy group of a hydrogen atom, the alkyl group of C1-C6, a halogen atom, or C1-C6) The hydantom 
derivative shown by] which means a naphthyl group, a pyridyl radical, a furil radical, or a thienyl group, or its salt has 
aldose reductase inhibitory action. Patent application is made as a compound effective in prevention and the therapy 
of diabetic complications, and the process is also indicated by the open official report (publication number 3-106885 
official report) . 

[0011] The place where this invention person etc. investigated Maillard reaction inhibitory action about compounds, 
such as this, and the derivative of those this time, and all showed activity, these compounds — especially — general 
formula (IV) [Formula 8] 
^ NH 

The compound shown in ( X in a formula means the alkyl group of a hydrogen atom, a halogen atom, and C1-C6 or 
the alkoxy group of C1-C6. and Y means an oxygen atom or a sulfur atom) has the outstanding effect, and it became 
clear that it is very promising as a Maillard reaction inhibitor. 

[0012] Moreover, general formula (II) Among the compounds shown, it is a general formula. (I) [Formula 9] 

x >%Ao 

in {type W means a hydrogen atom or the amino group. X A hydrogen atom, a halogen atom, C1-C6 an alkyl group — 
or _ C1-C6 An alkoxy group is meant Y an oxygen atom or a sulfur atom — meaning — Z a hydrogen atom — or 

NHR Radical [R — a hydrogen atom — C1-C6 An acyl group, a methylation phenyl sulfonyl radical, COCF3 A 

radical and COOR1 Radical (R1 means the alkyl group of C1-C6) or — -COCH(NH2) (CH2) nCH3 A radical is meant 
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n ] which means the integer of 0-2 — however — W Case where a hydrogen atom is meant Z A hydrogen atom is 
not meant moreover — W a hydrogen atom — meaning — and — Z -NH2 the case where it means — the spacial 
configuration (2S, 4S) it is — hydantoin derivative shown by} which a thing removes And the salt is new material. 
[0013] In addition, general formula (I) Among the compounds shown, it is a general formula. (V) [Formula 10] 

°J- NH 




CONHZ 

X in {type means the alkyl group of a hydrogen atom, a halogen atom, and C1-C6, or the alkoxy group of C1-C6. Y 
An oxygen atom or a sulfur atom is meant and it is Z. - NHR Radical [R The acyl group of C1-C6, a methylation 
phenyl sulfonyl radical and COCF3 A radical and COOR1 Radical (R1 means the alkyl group of C1-C6) or — 
-COCH(NH2) (CH2) nCH3 A radical is meant n 0-2 The hydantoin derivative shown by]} which means an integer, or 
its salt is a compound. (IV) Are very useful as a prodrug, the case where prodrugs, such as this, administer orally — 
absorptivity — raising (improvement in extent of bioavailability) — moreover, extension of reaction time (drug effect 
durability) etc. — it became clear that it brought. 

[0014] General formula (I) The compound shown is the following. 3 It is easily compoundable depending on any of the 

root they are. 

Root A [Formula 1 1] 

°^-NH °y—r 



-NH 




H 2 NNHFT 



COR 3 




CONHNHR 4 



[R3 means the alkoxy group of a halogen atom and C1-C6, R4 means hydrogen atom, acyl, alkoxy carbonyl, 
methylation phenyl sulfonyl. trifluoromethyl carbonyl, and amino alkyl group (protection and deprotection of the amino 
group are included), and X and Y have above semantics.] [0015] Root B [Formula 12] 

°<^NH °J—l 
R 5 COCI [X£r(R 5 CO) 2 OJ 



-NH 




CONHNH, 




CONHNHCOR 5 



[R5 means trifluoromethyl and amino alkyl (the protection deprotection of the amino group is included), and X and Y 
have above semantics.] [0016] Root C [Formula 13] 
°^ NH 

X ^^^ N ><" 0 NH 2 NH 2 H 2 Q ^ 




[XttNaH, /=C° 
CONHZ °' M 



J 



OHM, 




CONHZ 



(Z means a hydrogen atom or the amino group, and X and Y have above semantics) [0017] In addition, the starting 
material in the case of compounding by each above-mentioned root is Provisional Publication No. 63-57588 And 
publication number 3-106885 It can manufacture easily by the method currently indicated by the official report 
[0018] 

[The pharmaceutical form and dose] in the case of considering as physic It can also make with liquid preparations L 
like a solution, suspension, and an emulsion ] that whose there is no exceptional limit in the pharmaceutical form in 
the case of pharmaceutical-preparation-izing it using the compound by this invention or its salt as an active 
principle, therefore it makes with a tablet a pill, a capsule, powder, a granule, and solid preparations like suppositories 
it is also, and these pharmaceutical preparation-ization can be performed with a conventional method. 
[0019] When making with solid preparations, excipients, such as starch, a lactose, a glucose, calcium phosphate, 
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magnesium stearate, and gum arabic, can be used, and if required, lubricant, a binder, disintegrator, coating, a coloring 
agent etc. can be used. 

[0020] When making with liquid preparations, a stabilizing agent a dissolution assistant a suspending agent an 
emulsifier, a buffer, a preservative, etc. can be used. 

[0021] although it depends for the dose of the compound by this invention, or its salt on factors, such as the class, a 
pharmaceutical form, a degree of a disease, and a patients age. — usually — an adult — receiving — 0.1-500 
mg/day a degree — especially — 1-150 mg/day A degree is suitable. 
[0022] 

[Example] etc. Next, the example of reference, the example of manufacture, the example of a drug effect 
pharmacological test the example of a toxicity test, and the example of pharmaceutical preparation are hung up, and 
these explain this invention still more clearly and concretely, in addition, a configuration is shown "2R", "2S". and 
"4R", and — "4S" italic type — with — **** — although it should display, since it becomes an external character 

— the usual alphabetic character — with — **** — it displays. 

[0023] example of reference 1 2S and (4S)-6-fluoro-2' and 5* — a chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-carboxylic acid n-propyl ester (2S, 4S)-6-fluoro-2' and 5* — the - dioxo SUPIRO [chroman -4 

— 4'-imidazolidine]-2-carboxylic acid 5.0g (56mmol), n-propyl alcohol 20ml (268mmol) And benzene 5.0ml (56mmol) 
In a solution, it is a sulfuric acid. 125ml (2.35mmol) It is dropped, a water separator is attached and it is 5. Time 
amount reflux was carried out A reaction solution is condensed and it is 5% to nothing and this concentration liquid 
in a moiety. Sodium hydrogencarbonate 50ml And ethyl acetate 100ml In addition, the ethyl-acetate extract was 
performed. It is water to the residue which was made to dry an ethyl-acetate layer with anhydrous sodium sulfate, 
was made to distill off a solvent subsequently to the bottom of reduced pressure, and was obtained. 50ml It adds. 1 It 
is a request compound by carrying out time amount stirring, and ****(ing) and drying the depositing crystal. 5.60g 
(97.1%) It obtained. 

[0024] Melting point : 197-200 degree-C.IR Spectrum (numax, KBr) cm-1 : 3340, 3265, 1788, 1750, and 1720.MS 
Spectrum (EI/DI) m/z : 322 (M+), 192.1 H-NMR Spectrum (DMSO-d6) deltappm:0.92 (3H, t), 1.68 (2H, sextet), 2.21, 
2.63 (2H, m) 4.20 (2H, t), 5.38 (1H, dd), 6.90-7.50 (3H, m) 8.48 (1H, s) 11.10 (1H, s) .[alpha] D (26 degrees C): +165 
degree (c = 1.0, methanol) [0025] Example of reference 2(2S, 4S)-6-fluoro - 2\ example of chroman -4 and 5 -dioxo 
SUPIRO [4'-imidazolidine]-2-KARUBO hydrazide reference 1 By the method of a publication It was obtained. (2S, 
4S) -6-fiuoro - 2*, a chroman -4, a 5-dioxo SUPIRO [4*-imidazolidine]-2-carboxylic acid n-propyl ester 9.25g 
(28.7mmol), N-propyl alcohol 24.5ml (327mmol) And toluene 18ml (169mmol) In a solution, it is hydrazine hydrate. 
2.21ml (57.4mmol) It is 7 moreover. Time amount heating reflux was carried out Next 15 to 20 degree C 15 After 
carrying out time amount stirring, the depositing crystal is ****(ed), and it is n-propyl alcohol. 30ml It washed and 
the colorless crystal was obtained. It is a request compound by making this crystal ****** from ethanol. 5.77g 
(68.4%) It obtained. 

[0026] Melting point : 277-278 degree-C.IR Spectrum (numax, KBr) cm-1 : 3450, 3330, 3060, 1775, 1725, and 
1660 MS Spectrum (EI/DI) m/z : 294 (M+), 235 and 192.1 H-NMR Spectrum (DMSO-d6) deltappm:2.13 (1H, dd), 2.40 
(1H. dd), 4.39 (2H, s), 5.10 (1H, dd), 6.9 -7.2 (3H, m) 8.38 (1H, s), 9.59 (1H, s) 11.00 (1H, s) .[alpha] D (25 degrees C): 
+139 degree (c = 1.0. methanol) [0027] Example of reference 3(2S, 4S)-6-fluoro - 2', example of chroman -4 and 
5'-dioxo SUPIRO [4'-imidazolidine]-2-(N'-methyl) KARUBO hydrazide reference 1 By the method of a publication It 
obtained. (2S, 4S) -6-fluoro - 2\ a chroman -4, a 5-dioxo SUPIRO [4 Hmidazolidine]-2-carboxyIic acid n-propyl 
ester 30.0g (93.1 mmol) n-propanol 800ml It dissolves. It is methylhydrazine 44.2g (931mmol) to this solution. It adds 
and is under an argon air current 18 Time amount heating reflux was carried out After reaction termination, the 
reaction solution was condensed under reduced pressure and a moiety, nothing, and the depositing crystal were 
separated. Filtrate is further condensed under reduced pressure and it is water to residue. 100ml It is a request 
compound as a colorless crystal by adding, separating the depositing crystal and making it dry under reduced 
pressure. 20.3g (70.9%) It obtained. 

[0028] Melting point : 276-278 degree-C.IR Spectrum (numax, KBr) cm-1 : 3430, 3060, 1775, 1730, and 1660.MS 
Spectrum (EI/DI) m/z : 308 (M+), 278, 235, and 192.1 H-NMR Spectrum (DMSO-d6) deltappm:2.12 (2H, dd). 2.41 (1H, 
dd), 2.47 (3H, s), 4.97 (1H, brs), 5.09 (1H, dd), 6.9 -7.2 (3H, m) 8.39 (1H, s), 9.85 (1H, s) 1 1.02 (1H, s) .[alpha] D (25 
degrees C): +137 degree (c = 1.0, methanol) [0029] example of reference 4 2S, (4S)-6-fluoro - 2\ the 5 'chroman -4 
and - dioxo SUPIRO [4 -imidazolidine]-2-(N -phenyl) KARUBO hydrazide (2S, 4S)-6-fluoro-2\ 5-dioxo SUPIRO 
[chroman -4, 4*-imidazolidine]-2-carboxylic acid 20.0g (71.4mmol) Thionyl chloride 24.9ml (3.57 mols) It adds to 
inside and is 22. Time amount heating reflux was carried out Subsequently, thing for which a superfluous thionyl 
chloride is distilled off under reduced pressure (2S, 4S) -6-fluoro - 2* and the rough crystal of chroman -4 and 
5'-dioxo SUPIRO [4'-imidazolidine]-2-carboxylic-acid chloride were obtained quantitatively. It is 
N.N-dimethylformamide about this acid chloride. 200ml It dissolves and is phenylhydrazine 15.6g (143mmol) to this 
solution. And triethylamine 14.4g (143mmol) It adds. 25 degrees C 18 Time amount stirring was carried out It is 
distilled water to a reaction mixture. 600ml It added and ethyl acetate extracted. The ethyl-acetate layer was 
extracted and rinsed, it dried with anhydrous sodium sulfate, and the solvent was distilled off under reduced 
pressure. It is a silica gel column chromatography about the obtained residue. (CH2CI2:MeOH = 20: 1) Crystal 
obtained by carrying out separation purification 50% It is a request compound as a colorless needle shape crystal by 
making it recrystallize [ ethanol ]. 17.4g (65.9%) It obtained. 

[0030] Melting point : 254-255 degree-C.IR Spectrum (numax. KBr) cm-1 : 3520, 3400, 3060, 1775, 1735, and 
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1670 MS Spectrum (EI/DI) m/z : 370 (M+), 307, 278. 235. and 192.1 H-NMR Spectrum (DMSO-d6) deltappm:2.19 (1H, 
dd) 2 52 (1H, dd), 5.20 (1H, dd>, 6.7 -6.8 (5H, m) 6.9 -7.2 (3H, m) 7.84 (1H. s), 8.39 (1H, s) 10.25 (1H, s) 1 1.02 (1H, s) 
[alpha] D (25 degrees C): +130 degree (c = 1.0. methanol) [0031] Example of reference 5(2S. 4S)-6-fluoro - 2\ 
example of chroman -4 and 5'-dioxo SUPIRO [4Hmidazolidine]-2-(N*-4-chlorophenyl) KARUBO hydrazide reference 
3 It is made to be the same as that of the method of a publication. However, instead of [ of phenylhydrazine ] 

4- chlorophenyl hydrazine 20.4g (143mmol) It is 21.7g (75.1%) about a request compound by using. It obtained. 
[0032] Melting point : 169-171 degree-C.IR Spectrum (numax. KBr) cm-1 : 3510. 3400, 3060. 1775. 1735. and 

1670 MS Spectrum (EI/DI) m/z : 404 (M+). 192.1 H-NMR Spectrum (DMSO-d6) deltappm:2.19 (1H. dd). 2.50 (1H. dd), 
5 26 OH. dd). 6.9 -7.2 (3H. m) 7.18 (2H. d). 8.00 (1H. s). 8.36 (1H. s) 10.27 (1H. s) 11.01 (1H. s) .[alpha] D (25 degrees 
cV +121 degree (c = 1.0, methanol) [0033] Example of reference 6(2S. 4S)-6-fluoro - 2'. example of chroman -4 and 

5- dioxo SUPIRO [4'-imidazolidine]-2-(N*-4-methoxypheny) KARUBO hydrazide reference 3 It is made to be the 
same as that of the method of a publication. However, instead of [ of phenylhydrazine ] 4-methoxypheny hydrazine 
19 7g (143mmol) It is a request compound by using. 22.3g (78.0%) It obtained. 

[0034] Melting point : 154-157 degree-C.IR Spectrum (numax, KBr) cm-1 : 3400. 3060, 1775, 1730, and 1690.MS 
Spectrum (EI/DI) m/z : 400 (M+). 137.1 H-NMR Spectrum (DMSO-d6) deltappm:2.22 (1H, dd), 2.50 (1H, dd). 5.23 (1H. 
dd) 6.6 -7.2 (7H, m) 7.51 (1H. d). 8.38 (1H. s), 10.22 (1H. d) 11.03 (1H, s) .[alpha] D (25 degrees C): +127 degree (c - 
1.0. methanol) [0035] Example of reference 7(2S, 4S>-6-fluoro - 2', example of chroman -4 and 5'-dioxo SUPIRO 
[4 , -imidazolidine]-2-(N*-1-naphthyl) KARUBO hydrazide reference 3 It is made to be the same as that of the 
method of a publication. However, instead of [ of phenylhydrazine ] 1-naphthyi hydrazine 20.4g (143mmol) It is a 
request compound by using. 22.7g (75.8%) It obtained. 

[0036] Melting point : 285-288 degree-C.IR Spectrum (numax, KBr) cm-1 : 3370. 3330, 3060, 1780, 1735, and 
1680 MS Spectrum (EI/DI) m/z : 420 (M+). 143.1 H-NMR Spectrum (DMSO-d6) deltappm:2.27 (1H, dd), 2.55 (1H, dd). 
5 36 (1H dd), 6.7 -8.2 (10H, m) 8.34 (1H, s), 8.38 (1H, s) 10.40 (1H. s) 1 1.03 (1H, s) .[alpha] D (25 degrees C): +131 
degree (c = 1.0, methanol) [0037] Example of manufacture 1(R [ 2 ], 4R)-6-fluoro - 2*, example of chroman -4 and 
5-dioxo SUPIRO [4'-imidazolidine]-2-KARUBO hydrazide reference 2 It is made to be the same as that of the 
method of a publication. However, it is a start raw material. (2R, 4R) -6-fluoro - 2', a chroman -4, a 5-dioxo SUPIRO 
[4*-imidazolidine]-2-carboxylic acid n-propyl ester (9.25g, 28.7mmol) By using Request compound 5.33g (63.2%) It 
obtained. 

[0038] melting point : 277-278 degree-C.IR Spectrum (numax, KBr) cm-1 : 3450, 3330, 3060, 1775. 1725, and 
1660 MS Spectrum (EI/DI) m/z : 294.(M+) 1 H-NMR Spectrum (DMSO-d6) deltappm:2.14, 2.39 (2H, m) 4.36 (2H. s), 
5.11 (1H. dd), 6.93-7.17 (3H. m) 8.33 (1H, s). 9.54 (1H. s) 10.98 (1H, s) .[alpha] D (25 degrees C): -161 degree (c - 1.0, 
methanol) [0039] Example of manufacture 2(R [ 2 ]. 4S)-6-fluoro - 2', example of chroman -4 and 5-dioxo SUPIRO 
[4*-imidazolidine]-2-KARUBO hydrazide reference 2 It is made to be the same as that of the method of a 
publication. However, it is a start raw material. (2R, 4S) -6-fluoro - 2', a chroman -4, a 5-dioxo SUPIRO 
[4-imidazolidine]-2-carboxylic acid n-propyl ester (9.25g. 28.7mmol) By using Request compound 4.00g (47.4%) It 
obtained. 

[0040] melting point : 171-175 degree-C.IR Spectrum (numax, KBr) cm-1 : 3430, 3330, 3060. 1775, 1725, and 
1665 MS Spectrum (EI/DI) m/z : 294.(M+) 1 H-NMR Spectrum (DMSO-d6) deltappm:2.22, 2.34 (2H, m) 4.37 (2H, si 
4 57 (1H, dd), 6.84-7.21 (3H, m) 8.84 (1H, s), 9.48 (1H. brs) 10.98 (1H, br) .[alpha] D (25 degrees C): -99 degree (c - 
1.0. methanol) [0041] Example of manufacture 3(2S. 4R)-6-fluoro - 2*. example of chroman -4 and 5-dioxo SUPIRO 
[4'-imidazolidine]-2-KARUBO hydrazide reference 2 It is made to be the same as that of the method of a 
publication. However, it is a start raw material. (2S, 4R) -6-fluoro - 2\ a chroman -4, a 5-dioxo SUPIRO 
[4-imidazolidine]-2-carboxylic acid n-propyl ester (9.25g, 28.7mmol) By using Request compound 3.64g (43.1%) It 
obtained. 

[0042] melting point : 168-171 degree-C.IR Spectrum (numax, KBr) cm-1 : 3430, 3330, 3050, 1775, 1725. and 
1665.MS Spectrum (EI/DI) m/z : 294.(M+) 1 H-NMR Spectrum (DMSO-d6) deltappm:2.22, 2.34 (2H. m) 4.37 (2H, si 
4.57 (1H, dd), 6.83-7.21 (3H, m) 8.83 (1H, s), 9.48 (1H, brs) 10.98 (1H, br) .[alpha] D (25 degrees C): +97 degree (c - 
10 methanol) [0043] example of manufacture 4 2S, (4S)-6-fluoro - 2', the 5 chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-(N'-4-methylphenyl sulfonyl) KARUBO hydrazide (2S, 4S)-6-fiuoro-2\ 5'-dioxo SUPIRO 
[chroman -4, 4'-imidazolidine]-2-carboxylic acid 6.85g (24.5mmol) Thionyl chloride 70ml (960mmol) Heating reflux 
was added and carried out for 18 hours. It distills off under reduced pressure of a superfluous thionyl chloride, and is 
residue ((2S, 4S) -6~fluoro-2* and chroman -4 and 5-dioxo SUPIRO [4-imidazolidine]-2-carbonyl chloride} It 
obtained. This residue DMF 70ml It dissolves and is triethylamine 3.90ml (28.0mmol) to this. It reaches, p-toluene 
sulfonyl hydrazide 4.56g (24.5mmol) is added and it is 20 to 25 degree C. 4 Time amount stirring was carried out It is 
water to a reaction mixture. 30ml It is in 1 N-hydrochloric-acid aqueous solution moreover. pH 1 Ethyl acetate 
extracted, after carrying out Reduced pressure distilling off of the solvent is carried out for an organic layer after 
desiccation with a sodium sulfate, and it is residue. 6.66g It obtained. It is separation purification by the silica gel 
column chromatography about this residue. (EtOAc:n-hexane =2: an expansion solvent 1) It is the request compound 
of a colorless crystal by carrying out 5.09g (46.4%) It obtained. 

[0044] Melting point : 164-166 degree-C.IR Spectrum (numax, KBr) cm-1 : 3264, 1779, 1732, 1597, 1491. and 
1165 MS Spectrum (EI/DI) m/z : 448 (M+), 390, 264, and 193.1 H-NMR Spectrum (DMSO-d6) deltappm:1.95 (1H, dd). 
2.23 (1H, dd), 2.38 (3H. s), 5.07 (1H, dd), 6.97 (2H, m). 7.15 (1H, td). 7.37 (2H, d), 7.71 (2H, d) 8.37 (1H. s) 9.98 (1H. s) 
10.65 (1H. s) 1 1.05 (1H. s) . [0045] example of manufacture 5 2S, (4S)-6-fiuoro - 2', the 5 chroman -4 and - dioxo 
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SUPIRO [4Hmidazolidine]-2-(N'-tert-butoxycarbonyl) KARUBO hydrazide (2S, 4S)-6-fluoro-2\ 5-dioxo SUPIRO 
[chroman -4, 4*-imidazolidine]-2-carboxylic acid 10.0g (35.7mmol) Thionyl chloride 100ml (1.37 mols) It adds and is 
18 Time amount heating reflux was carried out It distills off under reduced pressure of a superfluous thionyl 
chloride and is residue. {<2S. 4S) -6-fiuoro-2* and chroman -4 and 5'-dioxo SUPIRO [4'-imidazolidine]-2-carbonyl 
chloridej It obtained. This residue DMF 100ml It dissolves and is triethylamine to this. 9.94ml (71.4mmol) It reaches, 
tert-butoxy cull BAZATO 4.7 1g (35.6mmol) is added and it is 20 to 25 degree C. 4 Time amount stirring was carried 
out It is water to a reaction mixture. 100ml It adds and is in 1 N-hydrochloric-acid aqueous solution. pH 3 Ethyl 
acetate extracted after carrying out Reduced pressure distilling off after desiccation and of the solvent is carried 
out for an organic layer with a sodium sulfate, and it is residue. 6.40g It obtained. It is separation purification by the 
silica gel column chromatography about this residue. (EtOAc:n-hexane= 2: an expansion solvent 1) It is the request 
compound of a colorless crystal by carrying out 4.80g (34.1%) It obtained. 

[0046] Melting point : 165-167 degree-C.IR Spectrum (numax, KBr) cm-1 : 3281, 1779, 1732, 1491, 1262, and 

1163 MS Spectrum (EI/DI) m/z : 294 (M+-100), 235, 192, and 164.1 H-NMR Spectrum (DMSO-d6) deltappm:1.41 (9H, 

s), 2.11 (1H, t). 2.44 (1H, d). 5.16 (1H, d), 7.00 (2H, m) 7.17 (1H, td), 8.42 (1H, s) 8.93 (1H, s) 10.13 (1H. s) 11.08 (1H, s) 

[0047] example of manufacture 6 2S, (4S)-6-fluoro - 2', the 5 chroman -4 and - dioxo SUPIRO 
[4 -imidazolidine]-2-(N -acetyl) KARUBO hydrazide (2S. 4S)-6-fluoro-2\ 5 -dioxo SUPIRO [chroman -4, 
4'-imidazo1idine]-2-carboxylic acid lO.Og (35.7mmol) Thionyl chloride 100ml (1.37 mols) It adds and is 17. Time 
amount heating reflux was carried out It distills off under reduced pressure of a superfluous thionyl chloride, and is 
residue {(2S 4S) -6-fluoro-2' and chroman -4 and 5'-dioxo SUPIRO [4'-imidazolidine]-2-KARUBO nil chlor.de} It 
obtained. This residue DMF 50.0ml It dissolves and is triethylamine about this. 6.00ml (43.1 mmol) And aceto hydrazide 
2 65g (35.8mmol) DMF 50.0ml It drops and ranks second in a solution. 20 to 25 degree C 19 Time amount stirring was 
carried out It is water to the residue which distilled off under reduced pressure of a reaction solvent and was 
obtained. 100ml It added, and it stirred and the produced crystal was separated. It is the request compound of a 
colorless crystal by making the obtained crystal recrystallize from a methanol. 7.7 1g (64.3%) It obtained. 
[0048] Melting point : 286-295 degree-C.IR Spectrum (numax, KBr) cm-1 : 3403, 3355, 3182, 1781, 1734, 1637. and 
1489 MS Spectrum (EI/DI) m/z : 336 (M+), 294, 262, and 192.1 H-NMR Spectrum (DMSO-d6) deltappm:1.88 (3H, s), 
2.15 (1H, dd), 2.46 (1H, dd), 5.20 7.00 (2H, m) (1H, dd), 7.17 (1H, td), 8.44 (1H, s) 9.90 (1H, s) 10.25 (1H, s) 11.18 (1H, 
s) [0049] example of manufacture 7 2S, (4S)-6-fluoro - 2\ the 5 chroman -4 and - dioxo SUPIRO 
[4Hmidazolidine]-2-(N'-trifluoro acetyl) KARUBO hydrazide (2S, 4S)-6-fluoro-2\ 5'-dioxo SUPIRO [chroman -4, 
4 p -imidazolidine]-2-KARUBO hydrazide 8.00g (27.2mmol) It is a desiccation pyridine under an argon ambient 
atmosphere. 80ml It dissolves and is -20 degrees C. It cooled. In this, it is anhydrous trifluoroacetic acid. 3.90ml 
(27 6mmol) It was dropped gradually. 5-15 degree C 20 After carrying out time amount stirring, the solvent was 
distilled off under reduced pressure. It is the request compound of a colorless crystal by carrying out suspension of 
the obtained oily matter to water-ethyl acetate, separating the produced crystal, and drying. 10.6g (99.3%) It obtained. 

[0050] melting point : 167-169 degree-C.IR Spectrum (numax, KBr) cm-1 : 3426, 3283, 3227, 1726, 1692, 1570, 1491, 
1213 1194 and 11 65 MS Spectrum (EI/DI) m/z: 390 (M+), 262, 234, 219, and 192.1 H-NMR Spectrum (DMSO-d6) 
deltappm:2.'l3 (1H, t), 2.53 (1H, d), 5.27 (1H. d), 7.03 (2H, m), 7.19 (1H. td). 8.43 (1H, s) 10.80 (1H, s) 11.10 (1H, s) 
11.52 (1H, s) . [0051] Example of reference 8 N-tert-butoxycarbonyl-L-alanyl hydrazide 

NH:ert-butoxycarbonyl-L-alanine 10.0g (52.9mmol) 10.2g (73.8mmol) of and potassium carbonate Acetone 100ml 
Suspension was carried out In this, it is 6.00ml (63.4mmol) of dimethyl sulfates. It is dropped and is ten to 15 degree 
C. 15 Time amount stirring was carried out It is a methanol to a reaction solution. 5.0 ml It added, the produced 
crystal was ****(ed) and filtrate was distilled off under reduced pressure. Dichloromethane is added to residue, 
insoluble matter is ****(ed), a solvent is distilled off, and it is colorless oil-like methyl. 

N-tert-butoxycarbonyl-2-amino propionate 10.7g (quantitive) It obtained. It is a methanol about this oily matter. 50ml 
It dissolves and is a hydrazine mono-hydrate to this. 10.3ml (212mmol) It adds and is 15 to 20 degree C. 21 Time 
amount stirring was carried out It is the request compound of a colorless needle shape crystal by distilling off under 
reduced pressure of a reaction solvent and recrystallizing the obtained residue from an ethyl-acetate-n-hexane. 
1 0.7g (quantitive) It obtained. 

[0052] IR spectrum (numax, KBr) cm-1 : 3331, 1691, 1663, 1617. and 1592.MS Spectrum (EI/DI) m/z : 204 [[ (M+H) ] 
+] 148 and 104.1 H-NMR Spectrum (DMSO-d6) deltappm:1.13 (3H, d). 1.36 (9H, s) 3.92 (1H. m) 4.18 (2H. s) 6.85 (1H, 

d) 8.98 (1H, s) . [0053] example of reference 9 (— two — S — four — S — ) six fluoro — - — two 

__ ' fi ve — ' dioxo — SUPIRO — [ — a chroman four — four — ' imidazoline — ] 

_ two [— N — ' (N-tert-butoxycarbonyl-L-alanyl) — ] — KARUBO — hydrazide (2S, 4S) six 

fluoro A chroman -4, 5-dioxo SUPIRO [4'-imidazolidine]-2-carboxylic acid 10.0g (35.7mmol) Thionyl 

chloride 100ml (1.37 mols) It adds and is 16. Time amount heating reflux was carried out A superfluous thionyl 
chloride is distilled off under reduced pressure, and it is residue. {(2S, 4S) -6-fluoro-2* and chroman -4 and 5-dioxo 
SUPIRO [4*-imidazolidine]-2-carbonyl chloride} It obtained. This residue DMF 50.0ml It dissolves and is triethylamine 
about this. 6.00ml (43.1 mmol) It reaches. N-tert-butoxycarbonyl-L-alanyl hydrazide 7.98g (39.3mmol) DMF 50.0ml It 
drops and ranks second in a solution. 20 to 25 degree C 17 Time amount stirring was carried out It is water to the 
residue which distilled off the reaction solvent under reduced pressure and was obtained. 200ml It added and ethyl 
acetate extracted. Reduced pressure distilling off of the solvent was carried out for the organic layer after 
desiccation with anhydrous sodium sulfate. They are a separation purification [expansion solvent and (1) CH2CI2 by 
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the silica gel column chromatography about this residue. : MeOH = 20 : 1 and (2) EtOAc] The colorless crystal was 
obtained by carrying out This crystal is recrystallized from ethyl acetate and it is 5.75g (34.694) about the request 
compound of a colorless crystal. It obtained. „-, /rxlN , ~ A -, 

[0054] IR Spectrum (numax. KBr) cm-1 : 3279. 1776. 1730. 1491. 1262. and 1167.MS Spectrum (EI/D ) m/z : 347 
(M+-118) 3301 H-NMR Spectrum (DMSO-d6) deltappm:1.23 (3H. d). 1.38 (9H. s). 2.17 (1H. dd). 2.44 (1H dd). 4 06 
(1H m) 5.21 (1H. dd), 6.92 (1H. m). 6.99 (2H. m). 7.15 (1H. td) 8.36 (1H. s) 9.87 (1H. s) 10.28 (1H. s) 10.99 (1H, s) . 
[0055] example of manufacture 8 2S, (4S)-6-fluoro - 2'. the 5 'chroman -4 and - dioxo SUPIRO 
[4-imidazolidine]-2-(N , -L-alanyl) KARUBO hydrazide (2S. 4S)-6-fluoro-2'. 5'-dioxo SUPIRO [chroman -4. 
4'-imidazolidine]-2-[N , -(N-tert-butoxycarbonyl-L-alanyl)] KARUBO hydrazide 5.37g (11.5mmol) -20 degree C It 
cools In this, it is trifluoroacetic acid. 25.0ml (0.324 mols) is added and it is at a room temperature. 30 It stirred 
between parts Residue after distilling off trifluoroacetic acid under reduced pressure Invar list A-21 which dissolved 
in 1,4-dioxane and was replaced by 1,4-dioxane It is 4.21 g (quantitive) about the request compound of a colorless 
crystal by using and removing a trifluoroacetic acid salt It obtained. 

[0056] Melting point : 191-195 degree-C.lR Spectrum (numax, KBr) cm-1 : 3225. 3058. 1772, 1726. 1678, 1491. and 
1206 MS Spectrum (EI/DI) m/z : 365 (M+). 347. 330. 294. 262. and 193.1 H-NMR Spectrum (DMSO-d6) deltappm:1.29 
(3H. d). 2.16 (1H. dd), 2.47 (1H. dd), 3.66 (1H, q) 5.24 (1H, dd) 7.00 (2H, m) 7.18 (1H. td) 8.44 (1H. s) . [0057] example 
of manufacture 9 2S and (4S)-1 '-amino-6-fluoro - 2'. 5 — 'chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-KARUBO hydrazide (2S, 4S)-6-fluoro-2', 5' — chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-KARUBO hydrazide 1.00g (3.40mmol) And hydrazine hydrate 1.70g (34.0mmol) n-propanol 20.0ml 
Heating dissolution is carried out and it is 60. Time amount heating reflux was carried out It is separation purification 
(CH2CI2 MeOH = 10: an expansion solvent 1) by the silica gel chromatography about the residue which distilled off 
under reduced pressure of a reaction solvent and was obtained. By carrying out it is a request compound as a 
colorless crystal. 768mg (73.0%) It obtained. 

[0058] IR Spectrum (numax, KBr) cm-1 : 3326. 1781, and 1725.MS Spectrum (EI/DI) m/z : 309 (M+) and 207.1 
H-NMR Spectrum (DMSO-d6) deltappm:2.1 5 (1H, dd). 2.35 (1H. dd). 4.36 (2H, s). 4.72. 4.74 (2H. each s) 5.13 (1H, dd). 
691 (1H dd) 6.99 (1H, dd) 7.15 (1H, dt) 8.53 (1H, s) 9.54 (1H, s) . [0059] example of manufacture 10 2S and 
(4SM •-amino-6-fluoro - 2', 5 — 'chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-carboxamide (2S. 
4S)-6-fluoro-2\ 5' — a chroman -4 and - dioxo SUPIRO [4'-irnidazolidine]-2-carboxamide 670mg (2.40mmol) 
anhydrous it dissolves in N.N-dimethylformamide — making — the bottom of an argon ambient atmosphere Five to 
10 degree C setting — sodium hydride 57.6mg (2.40mmol) adding — further — 20 degrees C setting — 30 It stirred 
between parts, obtained solution O-(2.4-dinitropheny0 hydroxylamine 478mg (2.40mmmol) five to 10 degree C — 
setting — adding — the bottom of these temperature conditions 1 time amount stirring — carrying out — 
subsequently — 20 degrees C setting — 1 Time amount stirring was carried out the bottom of reduced pressure of 
a reaction solvent — setting — and — 50 degrees C it distills off under the following temperature conditions — 
making — residue 0.1N-hydrochloric-acid aqueous solution was added and the ether washed. It is a sodium 
hydrogencarbonate to this hydrochloric-acid acidic solution. Five to 10 degree C It added at temperature, and made 
with basicity, and. subsequently the solvent was made to distill off. It is separation purification (CH2CI2:MeOH - 
501-20- an expansion solvent 1) by the silica gel chromatography about the obtained residue. It is a request 
compound as a colorless crystal by carrying out and making the obtained crystal ****** from ethanol. 420mg (60.0%) 

It obtained. / 
[0060] IR Spectrum (numax, KBr) cm-1 : 3420. 3299. 1786. 1725. and 1671. MS Spectrum (EI/DI) m/z : 294 (M+) 
207 1 H-NMR Spectrum (DMSO-d6) deltappm:2.06 (1H. t). 2.41 (1H. dd). 4.73. 4.74 (2H. each s) 5.05 (1H. dd), 6.91 
(1H dd) 7.02 (1H. dd) 7.15 (1H. dt) 7.45, 7.69 (2H. each s) 8.53 (1H. s) . [0061] Example of a drug effect 
pharmacological test 1 cow serum albumin 10mg [ ml ] /. fructose 400mmol And specimen 5mmol Included 20% 
DMSO Content 0.5 mols Phosphate buffer (pH 7.4) 37 degrees C 24 The time amount incubation was earned out It 
is distilled water about the obtained reaction solution. 10 It double-dilutes and is excitation wavelength. 350nm and 
measurement wavelength of 428nm Fluorescence is measured. (Hitachi make F-4010 mold spectrophotofluorometer) 
It carried out and the rate of control by the specimen to fluorescence generating was computed by the following 
formula. 

F4 • The fluorescence of a rate of control specimen a. non-adding solution, the fluorescence of an F2 : specimen 

addition solution, the fluorescence of the solution of only F3 : cow serum albumin, fluorescence of the solution of 

only a fructose. (%) = {[(F1-F3-F4) - (F2-F3-F4) -] / (F1-F3-F4)} x 100 

A result is the following table. 1 It was as being shown. 

[0062] 

[A table 1] 
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[0063] Example of a drug effect pharmacological test 2 cow serum albumin 10mg (or lysozyme 10mg/ml)/ml Fructose 
400mmol And specimen 5mmol pH 7.4 0.5 mols It dissolves in a phosphate buffer and is 37 degrees C. 7 The 
incubation during a day was carried out. After incubation, it is sodium-lauryl-sulfate-polyacrylamide gel 
electrophoresis in a part of reaction mixture. (SDS-PAGE) It dissociated. Protein is dyed in Coomassie Brilliant Blue 
after migration, and it is a densitometer about the amount of coloring of a dyeing band. (Shimadzu make UV-265 
mold) It measured. In quest of the ratio of the amount of polymerization proteins to the amount of total protein 
measured with the densitometer, it considered as polymerization degree. The rate of control to the protein 
polymerization of a specimen was computed by the following formula. 

Rate of control (%) = [(A-B) /A] x 100A : The polymerization degree at the time of specimen un-adding, B : 

Polymerization degree at the time of specimen addition. 

A result is the following table. 2 It was as being shown. 

[0064] 

[A table 2] 



-& m 


m e © m m 








88.7 


#%#J 2 


u s /f — A 


67.4 






70.7 






59.3 



[0065] Example of a drug effect pharmacological test 3 (toxicity test) 

a thing typical among the compounds by this invention — acute toxicity test (internal use) List 4 Table of the 
following [ result / of having performed the toxicity test by week iteration internal use ] 3 and — 4 It is as being 
shown and it became clear that the compound by this invention was extremely excellent in operating safety. 
[0066] 
[A table 3] 
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[0067] 
[A table 4] 
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[0068] the compound by consideration this invention about a drug effect pharmacological test is a Maillard reaction 
product, (fluorescent material) The operation which shows generation depressant action (table 1), and controls the 
polymerization of the protein accompanying Maillard reaction advance was shown, (table 2) . these — the case 
where the operation is superior to the aminoguanidine which is a well-known Maillard reaction inhibitor — it is — and 
— again — toxicity test result (table 3 and 4) from — since toxicity was remarkably low as compared with 
aminoguanidine so that clearly, it became clear that usefulness is very high as prevention or the remedy object of 
the arteriosclerosis for which the administration over a long period of time is needed, diabetic complications, and 
aging. 

[0069] Example of pharmaceutical preparation One Many following (tablet) components are blended, and it tablets 
with a conventional method, and is an active ingredient 1 Per lock 50mg The addressing-contained tablet for internal 
use was obtained, in addition, the thing for which the loadings of the compound by this invention are changed — 1 
Active-ingredient content per lock 1.0, 4.0, 5.0, and 10 or 25,1 OOmg etc. — it can set up. 
[0070] 

Component Loadings active ingredient (example of manufacture compound of 1) 50 (g) sodium citrate 25 arginines 
Ten polyvinyl pyrrolidones 10 magnesium stearates 5 [0071] Example of pharmaceutical preparation Two Many 
following (capsule) components are blended, a capsule is filled up with a conventional method, and it is 1. It is an 
active ingredient per capsule. 10mg The addressing-contained capsule for internal use was obtained, in addition, the 
thing for which the loadings of the compound by this invention are changed — 1 Active-ingredient content per 
capsule 1.0, 4.0, 5.0, and 25 or 50,1 OOmg etc. — it can set up. 
[0072] 

Component Loadings active ingredient (example of reference 2 compounds) 10 (g) lactose 70 amylum maydis 20 
[0073] 

[Effect of the Invention] General formula obtained by this invention II A compound or its salt shows the outstanding 
Maillard reaction inhibitory action, and its toxicity is also very low. the inside of these compounds — especially — 
6-fluoro-2' and 5' — each spacial configuration of chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-KARUBO 
hydrazide [(2R, 4R), (2R, 4S). and (2S, 4R) — ] (2S, 4S) Maillard reaction inhibitory action is strong, and the 
compound which it has has the very low toxicity in internal use. Therefore, the compound by this invention is 
expected as a drug promising [ as a Maillard reaction inhibitor / very ] and effective in the prevention or the therapy 
of many diseases in accordance with the prevention or the therapy of arteriosclerosis for which prolonged 
medication is needed, prevention of diabetic complications or a therapy, and aging. 
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[a], (25°C) : +137° (c = 1.0. 
[0 0 2 9] ^gffil 4 

(?s. 4S)^6- 7 p-2' - 5' - 4- y 7. fc? p f ^ ° y- 

4: 4' S ^"V* 'J v1-2-(H" *. * b K 7 
_K 

(2S, 4S)-6-7 p-2" .S'-^ + yXt'ot^oTV- 
4, 4'--^ i i? y]-2-t) 20. Og (71 4mmol) 

Zmt?-*-* 24.9ml (3.57mol) tpC^JDL. 22 B# 

£S*r-2> C t tCcfc ») (2S, 4S)-6-7^i/* p-2' . 5" - 3?* 
*yxfD[^D7 >-4. 4' T -f i ^"-Z V & ~A-l-* 

'f K^N. Ih'SJ*^- Jb* AiT i K 200ml fC^¥Lv C 
©^C7ii^t K7-^vi5.6g (143minol) h V 
-c^^r?. V 14. 4g (143mmol) £i£M<T 25"C t?18 
B^PbW^L^o RlESRSftltyKa* 600ml £j$WU 



11 

7*- (CHi CL • MeOH = 20-1) ICJ:WMIHB!!U 
StoftfcUli* 50% i^y-^» B B ^^^i 
tcJ^flRgft^tLTg^bSEl* 1-7 4g (.65 9%) 

CO 0 3 0] ■ 254 - 255*0. 
IR X-<^7 (i/...,. KBr) cm" 1 -3520, 3400. 3060. 

1.775, 1735, 1670 
MS 7,^9 V* (EI/DI) m/z : 370 (IvT). 307. 278. 23. 
5. 192 

' H-NMR h ^ (DMS0-di ) 6 ppm : 

(1H. dd). 
ddj. 



2 19 
2 52 

5 20 

6.7 - 6 8 

6 9 -72 

7. 84 



(1H. 

(IH; dd). 

<5H. m). 

(3H. m), 

(IH. s). 



1.0, 



8 34 (IH. s). 

10 25 (IH, s). 

11 02 (IH, s). 
[a], (2S°G) : H30° (t 

CO O 3 1] 5 

f2S. 4S)-6-7 to* p-2' - 5'-^^V * I ^ 0-7 

4. 4W ^ ?V''J v ! > , l-2-(N , -4-^ a o7x— ^)^7^# 

b (-'■? vfK 

K -5 ^Oftfo '0 Hdo7j — ^ fc K7 & 2 
0 4g (143mmol) ffl^4££CJ:«tf^fc6#P£:2L7g 
(75 IX) ?#/Co ' 

CO 0 3 2] • 169 - 171°C. 
IR (y,,,. KBr) cm' -3510. 3400. 3060. 

1775. 1.735. 1670.. 
MS xs<9 bto (EI/DI). m/z: -404 (M*). 192. 
' H-NMR 1*^ (DMSO-di.) 5 ppm : 

2.19 (IH, dd), 

2.50 (IH, dd). 

(IH. dd). 
(3H. m), 
(2H, d). 
(IH. s), 
(IH. s). 
(IH, s). 
(IH, s) 

+121° (c. = 1.0. 



( 7 ) «§ffP6-l 3 5 9 6 8 
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19 7g (143mmol) ffl^SCiCJltJgffa^fc^I* 22 3g 
(78. (tt) ftfco 

CO 0 3 4] • 154 - 157°C. 
IR 7.^'? Yto (-/.„,. KBr) cm-' -3400. 3060. 1775. 
1730. 1690 

MS (EI/DI) m/z -400 (M" ), 137 

1 H-NMR X"*? h to (DMSO-d. ) 5 ppm : 
2. 22 (IH, dd). 

2 50 (IH. dd), 
10 S 23 (IH. dd). 

6 6 - 7 2 (7H. m). 

7 51 (IH, d). 
8.38 (IH. s), 
10.22 (IH, d). 
11 03 (IH, s) 

[a], (25°C) : +127° (c = 1 0. * ? S -to) 
CO 0 3 5] 7 

os as) -6- 7 ^ o-2' . 5' - ~J* 4- v 7. b° p r ? q -y >- 



5.2.6 
6.9 - 
7. 1.8 
8 00 
8- 36 
10. 27 
11 01 
[a]„ 



7 2 



(25°C) 



20 yF 



K7-^^tDf^^{C l-J-7f* fc K5^y* 20 4g (1 
43maol) ffl^*Ctfc«fc*)flfTS<I^F& 22. 7g(75- 8X) 

CO 0.3 6] HL^L : 285 - 288'C 
IR f-^ (v.,.. KBr) cm" "3370. 3330. 3060. 



1780. 1735. 


1680 


MS bto (Bl/DI)..ni/z -420 (M*), 143. 


1 H-NMR, T.'*? Vto (DMSO-d. ) 5 ppm : 


30 .2.27 


(IH. dd). 


2. 55 


(IH. dd). 


5. 36 


(IH. dd)., 


6. 7 - 8. 2 


(10H. m). 


8. 34 


(IH. s). 


8: 38 


(IH, s). 


10. 40 


(IH, s)i 


11.03 


(IH, s). 


[a], (25°C) 


: +131° (c = 1.0. / 9 y -to) 



40 



coo 3 3] imm e 

(2S. 4S)-6-7 to* u-r. . 5' — :?*4- y * g o f * p-t 

4 A--f < ?V'J >*y1-2-(N -4-J< H4--> -7^-^)^vl/ 
# b K 7 K 



50 



C003 7JSfiELL 

(2R. 4R)-6-7^^n-2 , .5'' 
A. 4' a ') * W2-£ b ^ K 

LT (2R.4R)-6-7^*0"-2 , .5"-^**VXj;a[^ o 
v ^-4. 4' ^ isy]-2-ftto#'sM r\-~fv 

iXt* (9.25g. 28 7nunol) %:Ri^Z>Ctlz£K>. PJr 
mt&&& 5. 33g(63 2%) fi^o 

CO 0 3 8] SkS : 277 - 278°C 
IR X^t bto (y,,., KBr) cm"' -3450. 3330. 3060. 

1775, 1725, 1660. 
MS hto (EI/DI) m/z -294 (NT) 



10 



( 8 ) 

13 

1 H-MMR x^*? h ^ (DMSO-d. ) 5ppm : 

2 14. 2 39 (2H. m). 

4 36 (2H. s). 

5 11 (l.H. dd). 

6 93 - 7 17 (3H, in). 

8 33 (l.H. s). 

9 54 (1H. s). 

10 98 (1H, s). 
[a], (25°C) : -161° <c = 1 0. SfS-M. 

m. AS)-6-7^P-z'.S'-^* + y Xb°p r^o-7V- 
A.A'-'i i ?'/ ') ~s\-7-ii b K 7 K 

LT (2R. 4S)-6--7 yu* a-2' . 5" - +■ V * t" a O D 
-7^-4. 4'--f ^ &V l ) i?y]-Z-i>J^yM n-y'o tVl/ 
ixf* (9 25g, 28. 7mmol) *S^4CtKJ:!3» Bfr 
S-ft^-f^ 4.00g(47.4%) f#*-o 

CO 0 4 03 i&& •■ 171 - 175X1 
IR MP (y,.,, KBr) cm" -.3430. 3330. 30,60. 

1775. 1725, 1665. 20 
MS b» (El/DI) m/z :294 (M*).. 

' H-NMR x-^? Ml/ (i»B0-dj ) Sppm : 
2 22, 2 34 (2H.. m). 
4 37 <2H. s), 

4 57 (1H dd), 

6.84 - 7.21. (3H. m). 
8.84 (lfli s). 

9 48 (1H. brs). 

10 98 (1H, brl, 

[a], (25°C) : -99° (c = 1.0. 30 
[0 0 4 11 SKSM 3 



^§^6- 1 3 5 9 6 8 
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[a], (25°C) : +97° (c = 1 0. 
C0 04 3] Iffigfll 4 

(2S. 4S)-6-7 P-2' . 5' - ^^4- V X f a T ^ a -7 y- 
4. 4'-- f ^ ?V'J Wl-l-M-A****? ^-^XyuH-- 
-A-);ft;l/;K b K7^ K 

(2S.4S)-6-7y^ d-2'.5'-^**V X b*o[? 
4. 4'— 1" 5 ?Vy -/'A-l-ii fotfyWi 6. 85g (24. 5mmol) 
{dfifb^—A- 70ml (960ramol) £iSttlU 18B#Pb%D 

SSS {(2S. 4S)-6-7^p-2" . 5*-S ? .**y X b"a[i7 p 
v v-4, 4" — * K) 
£f#fco c©^£ DMF 70ml fCjg8?U -LtWCf-y* 

5 V3. 90ml (28. Ommpl) £tf p- t- 
a ~>V\l Yv V K 4. 56g (24. 5mmol) £8sfiD U 20 - 25 
°C f£T 4 B#|ISH!H$L;fco EaSffieftHC* 30»1 -fcflD 
x.. lN-i»j<7g?£i-T pH 1 <h Lfc*. MT^x-^HC 



(2S..4R)-6-7^^p-2' . 5"- >V^V^fg^ o-y V- 
4. 4" — < i ^'/'J ?y\-2-fiJ^t Yy * ? 

LT (2S.4R)-6-7^P-2'.5'-v ! ^-4-VX b"p[?P 
■77-4,4'-^ Jf/'li'i'H^^fyi n-yP'tVU 
iXt* (9. 2.5s. 28.7mmol) £ffllv£C £{C«fc£K j?r 
M-fb^O^ 3. 64g(43. IX) Sfco 
CO 0 '1 2] Bfc£ : 168 - 171*0. 

l.R. x~ifh* (k.... KBr) an" -3430. 3330. 3050. 40 
1775, 17.25. 1665. 
MS **<9 (EI/D1) m/z :294 (NT). 

1 H-NMR bJi' (DMSO-d.) <5ppm : 

2 22. 2. 34 (2H. n). 
4 37 (2H, s). 
4.57 (1H. dd). 
6 83 - 7 21 (3H. ra). 

8 83 (1H. s). 

9 48 (1H. brs). 

10 98 (1H. br). 50 



£tf£ES*LT. SSfi 6 66g *»/5o i®Sjff«:->y 
# 7A?D7h^77^-i:J: ^.^BfM (HIS 

EtOAc : n-hexane =2 : 1) +2 CI ifcj; 
SSOBfrSf fc^Kl* 5. 09g (46. 4%) ?#A: Q 

[0 0 4 4] Hfe& : 164 - 166°C. 
IR F^fy..,. KBr) cm" 1 -3264. 1779. 1732. 

1597, 1491, 1165. 
MS. t-JU (EI/DI) m/z -448 Of). 390. 264. 19 

3 

X-t? (DMSfrii) 6ppm : 
(1H. dd). 
(1H. dd). 
(3H. s). 
(1H. dd). 
(2H. m). 
(1H, td), 
(2H, d), 
(2H. d). 
(1H. s), 
(1H. s). 
(1H. s). 
(1H. s) 
•5 



1 H- 

I. . 95 
2 23 
2. 38 
5. 07 
6.97 
7:. 15 
7.37 
7.71 
8.37 
9 98 
10.. 65 

II. 05 

[0 0 4 5] 

(2S. 4S)-6-7 K± o-r - 5" *-tf faf? ot>- 

i.A'-i I -^>-1^2-(W-tert-7'h4-->^^- 
Yyi? V 

(2S. 4S)-6-7 p-2' . 5' - iS* 4- V X b*p 19 ° •? 's- 
4,4'--f S f '/V iy^-l-tu^^W. 10. Og (35 7ramol) 
{ci^fb^^-^ 100ml (1. 37mol) ^^SdLs 18 ^ 

flrt&aatLfco i§^jo^f b^ 1 * - ^«ett?s* l 

T> ^5 {(2S,4S)-6-7^P-2",5-^5l-4-VX fp 
n?y-4, A' -4 I i?~s]-l-J3 fr-K—W p-7 
4 K) ^rt#fco C©^* DMF 100ml iC?^?L. Ctl 



( 9 ) 
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(C h if^7 J v 9 94ml (71 4nimol) ~&Xf tert-7* 
V$- : s-h )\"<-*f—Y 4. 71g (35 SrainoD^^yjDU 20 - 
25°C i-T 4 B^ftUfL^o ®CWS^0«C7K 100ml * 
£$JDU lN-i»J<«<"C- PH 3 £ UcgHcfj^if- 

j^S^SESi LT^ff 6. 40g £4»fco Cffl^ffSri' 
EtOAc • n-hexane= 2 • l) ~t%>Z£fcJiVm 

mtih<£>tf;m.it-gm 4 so g (34. i» mtz a 

[0 0 4 6] Bfc& • 165 - 167*C 10 
IH 7.1* (v, 4 ,. KBr) cm" -.3281. 1779. 1732. 

1491. 1262. 1163 
MS. TsitYfit (El/I)!) m/z -294 (M* -100), 235. 19 
2. 164. 

1 H-NMR X^? h ^ (DMSO-ds ) (5 ppm : 

1.41 (9H. s). 
2.11 (IH, t). 

2 44 (IH, d). 

5. 16 (IH, d), 

7 00 (-2H. m). .... - 20 

7.17 (IH. td), 

8.42 (IH. s). 

8 93 (IH. s). 
10 13 (IH; s), 
11.08- (IH. s). 

[0 0 4 73 1^1211. 
■ 4S) -6- 7 JU * o -2' . 5' - 4- V X b° o T V o ? y- 
4. 4' ? ^V'J -^yl-2-fN' b K? v 

_K 

(2S.4S)-6-7/1'*d-2'. S'-W^t'oI^nTy- 30 
4> 4'_^ ; i/y]-2-*yu#y^ 10. Og (35 Tmrnol) 

Kfflt**-* 100ml (1.37mol) *ffi80.U 17 B$H 

t; K2S.iS)-6-7*#ti-y.j , -^* , >xtfB 

a -7 y-4, 4' -4 £ V it^-l-h/^ —JU? o 5 
K} ^ffco CO^* DMF 50 Oral tClfflftU ttl 
£• l~ xf^^r 5 > 6. 00ml (43. liranol) K.O'r-fe h b 
K5 K 2 65g. (35,8mniol). ©DMF 50.0ml ffii&fPicM 
TU JfclVT? 20 25°C iCT 19 B?flS»Sf?Lfco ®E 
?^*fGET-eg£U 100ml 40 

7. 71g (64. 8J0 ?#/c 0 
[0 0 4 8] It* • 286 - 295'C 
|R x^? KBr) cm"' :3403, 3355. 3182. 

1781, 1734, 1637. 1489 
MS X-!? bJU (EI/DI) m/z -336 (M). 294. 262, 19 
2 

' H-NMR X-?;7 h;i> (DMSO-ds) 5 ppm : 

1 88 (3H. s). 50 



#&fl¥6 - 1 3 5 9 6 8 
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0 1 t 

Z JLO 


/1H At\\ 
\ln, UQj , 


2 4o 


{In, Qa) . 


5 20 


/ill aa\ 


7 00 


(2H, a). 


7 17 


■(IH, td), 


8 44 


(IH, s). 


9 90 


(IH. s), 


10 25 


(IH, s). 


11.18 


(1H, s). 



[0 0 4 9] SHSBLl 

(2S. 4S) -6- -yMn-r.S'-^ + yxh'Dfj'OTy- 
/l/*"b. K?v? K 

(2S, 4S) -6- 7 d-2' . 5' - 4 V X b° o [ ? a •? y- 
4. 4" -4 5 ^'-/U v]-2-*^-+* t K5 v 7 K 8. OOg (27- 
2mmol) ^T^yOTSTFtSaSt'y 80ml tdg 
^L v -20°C {cJ^iPLfCo CO^ftWc I* 9 7 /I'* oft 
M 3.90ml (27.6mmol) ^M^^WTLtZo 5 - 15°C {c 
T 20 Wfi!BJB*Lyi:^ StET(ctifflSt4S*L*M, » 

10 6g (99: 3X) tt/^o 

[0 0 5 0] Sb& ■ 167 - 169 U C. 
IR x^ h-rt/ (v.... KBr) cm -1 -3426, 3283. 3227. 

1726. 1692. 1570. 1491, 1213, 1194, 1165. 
MS x^f bJ\s (EI/BI) m/z -390 (M* ), 262. 234. 21 
9. 192. 

1 H-NMR X^ hfr (DMS0-d«) 5ppfti: 

2 13 a (IH. t). 
2.53 (IH. d), 
5.27 (IH, d), 
7. 03 (2H, m), 
7.19 (IH, td), 
8,43 (IH, s). 

10 80 (IH, s), 

11 10 (IH, s), 
11.52 (IH. s), 

[0 0 5 1] &*WS 8 
N-tert-7' h 4- fr#=-M.-T 5 b K v \? Y 
N- tert-T" h * 'i/* - ^H-7 f - >■ 10. Og (52. 9mm 
ol) H&ffflk* l i * A 10' 2g (73. 8mmol) ?:T-fe h V 10 
0ml {C,^gS-l±7to c®tt , JCiffl^>f L M.00Bl I (63 4 
mmol) SSTFU 10 - 15°C tCX 15 I^HHB^'Ufco K 
fcjgifcic/ ? 5.0 ml ^^dnt. £.VtMik&)& 

p< N-tert- - / h 4 •>* ;i/#-^2-T i / V*a b** 

io 7 g csaw) ^tf^o c©-tey^^>^/- 

^ 50ml (ciSSfL, CtUCb K^^v^/'W FU-h 
10.3ml (212mmol) *SttlL. 15 - 20°C <-T 21 ^ 



( 10 ) 
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#§3¥6 - 1 3 5 9 6 8 
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•i^^p^b^G^ 10 7g. catw) '#/co 

[0 0 5 2] IR X'*? (y.,.. KBr) cm"' -3331. 
1691. 1663. 1617, 1592 

MS x^? (EI/DI) :204 f(M + HT1. 148. 10 
4 

' H-NMR X-*7 (IDSO-di) Sppm : 
I 13 (3H. d). 

1 36 (9H. s), 

3 92 (1H. m). 

4 18 (2H. s), 
6.85 UH. d). 
8. 98 (1H. s). 

[0 0 5 3]^f>Li 

4 » y vl-2-rN" -( N-tert-7' f- * 

(2S. 4S) -6- 7 ^ * o-2' . 5.' - v" * * V X f o [ 7 u v >- 
4 4 - _^ ; 1; v 5 y]-2-# ^rr" 10. Og (35 7raraol) 
(C^ffcf-*—^ 100ml (1.37raol) £@]aU 16 B#Fh3 

J (2S. 4S)-6-7^* a -2' , 5' - ^#4- V X E?o a 
VV-4.4W i 7VLI i^^l-2^*^^— K ^ 
£f4fco C^SsS* DMF 50.. Oral icffiiWU CtL^r h U 
if/!-7;V 6.00ml (43 lmraol) Iktf N-tert-7" h 4- 
.^VrK-zH-Tf-^tF^^P 7 98g (39 3mmol) 

0 DMF 50. 0ml fSj-^fcffiTFU V&.*V 20 - 25°C *c 

fc?^!C7K 200ml £»U H^i^HCTffiffiL 

7^'-tCj;t>iWtt^[S8j3fS%. (1) CH,CK : MeOH = 
20 • 1. (2) EtOAc] •#-Sc£(z«fc»P*Heig&*f i *fco 

<fc^l45 75g(34.6%) ?#fco 

[0 0 5 4] IR U,... KBr) cm"' -3279. 

1776. 1730, 1491. 1262. 1167. 
MS hJU (EI/DI) ui/z :347 (M* -118), 330 

1 H-NMR x^7 K (DMS0-d 5 ) Sppm : 
1 23 (3H. d). 

1 38 (9H. s). 

2. 17 (1H, dd), 

2.44 (IH. dd). 

4. 06 (1H, m). 

5. 21 (1H. dd). 
6 92 (1H. m). 

6 99 (2H. m)., 

7 15 UH. td). 

8 36 (1H, s). 
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20 




30 



(2S. 4S) -6-7 'M" a-2" . 5' 4-7 X h°Q \<? Q-7 y- 



(2S. 4S)-6-7 ;Wo-2' , 5' ^ fo[? b?> 

4. 4' -4 i ?'/ l ) & v]-2-[N' -(N-tert-7* h 4 : yf> >Vlr- 
^. j\y-l-T =y — ;i/)]7J>'l/7Kh Ky-^ K 5' 37g(ll 5mmoi) 
-20'C (Cj&PU C©cpJ- I* 'J 7>u* Pl"fS* 25 Oral 
(0. 324mol ) £fS5§frl L v Mt&l"C 30 ^flfflJH^ L fc 0 h 

>j 7 /i/* oji^iETi^'t^ .8*6* i- ^ 
*4-* yiciSWU i, ytf&&LtzT 

X hA-21 ^ffl^Tl- 'J7^Df^^«!*"f"#*^tfc 
«fc*i:«!t^S«>B^t^«!P&4.21g t#^o 

[0 0 5 6] Bfc£ ■ 191 - 195 8 C 
18 x^ bfV (v.... KBr) cm' 1 -3225. 3058. 1772. 

1726. 1678. 1491, 1206. 

MS 7.^7 Kvu (EI/DI) m/z : 3 65 (M"). 347. 330, 29 
4. 262, 193- 

1 H-NME X ^7 hJb (DMSO-di ) 5 ppm : 



1 29 


(3H, d), 


2. 16 


(1H. dd), 


2 . 47 


(1H, dd). 


3. 66 


(IH, q). 


5 24 


(1H. dd). 


7.00 


(2H. ■).-• 


7. 18 * 


(1H, td). 


8 44 


(IH. 5). 


[0 0 57] 





AS )-V--T ■7-6-7 ^°-r.3'-^^'^f° 
4" — f ^ '/ >"y1-?--77^-t' b K7-/ K 
(2S. 4S)-G-7 D-2 1 . 5' - if* -+- V X b°a [7 o v v- 
AA'—f z #'S<) i/^H-^^t K7 v* K l.OOg (3.4 
Otnmol) Rtfffr'Kb K55?V 1. 70g (34. Omraol)^ n-7" 

AWovh 7*7 7 * - tc«k i?^ii»i^(Sr^^ C 

40 Had, : MeOH - 10 • 1) +*iilC«fc»J. Me^a^i 
\*X8ffit£M& 768rag (73.0%) 
[0 0 5 8] IR X^n^ (v>.x. KBr) em M -.3326, 
1781, 1725. 
MS (EI/DI) m/z :309 Of). 207. 

1 H-NMR x^<7 (DMSO-ds) <5ppm: 
2.15 (IH. dd). 

2 35 (IH. dd). 
4 36 (2H. s). 

4 72, 4.74 (2H, each s). 
50 5 13 (IH. dd). 
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6 91 

6 99 

7 15 

8 53 

9 54 



(1H. dd). 
(1H. dd). 



(1H, 
(1H. 
(1H. 



dt). 
s). 

s). 



[0 0 5 9J|£MJL0 



f-? 077-4, 4" -4 S ? % / r ) y'yVZ-^^'t^f $ K 
(2S. 4S)-6-7^#o-2 , J S'-^+VXfD[? o^v- 
4.4"-^ i ? />.) ^ K 670mg (2 40ra 

nol) SjWcNJ-^^f^'^i KKS*¥*tU T 
rt/rf^^SSSSTFte 5 - 10°C KfcOTTKSSft^ H 'J 7 A 
57. 6nvg (2. 40uimol) £g50)flU ®= 20°C Kfc'lAT 30 

5MWffi$Ly£o w^nfesgftic o-a ^7x 

^-;u) h Ko + Wl/? 5 v 478iiig (2. 40mmniol) 5 - 1 

Jfciv-c 20°C kUbot 1. B^fsTO^L^o KJEBIStK-iS 
ETlcfc^Tfio 50°C ETFoffla^TTfS**^ 
OTJC 0. lN-^g^jQtfg^r^flaUs x— r^tCT-^L 

fc 0 c©J§ffli«4^f y 5 - 10 

K£9&ffll!&< l £B88%* Cfc CI, • MeOH = 50 • 1 - 

20 • i) u #£n^sfi£^y-^£Pi^Ji£^ 

5CtCJ:») N meMMit LTffimit€fflfc. 420ing (6 

0.0%) ntzo 

[0 0 6 0] IR x-:^ V)V (i/,,,, KBr) cm" 1 -3420. 
3299, 1786. 1725. 1671 



(11) #§^¥6- 1 3 5 9 6 8 
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MS X-<? bJU (EI/DI) m/z -294 Of). 207 

1 H-NMR X'-*? V>\> (DMSO-d.) Sppra : 

2 06 (1H, t). 
2.41 (1H. dd). 

4 73. 4. 74 (2H. each s), 
5. 05 (1H, dd). 

6.91 (1H. dd). 

7 02 (1H. dd). 

7 15 (1H. dt). 

10 7 45. 7 69 (2H. each s), 
8. S3 (1H, s). 

[0 0 6 1] tmmmmm i 

Q-M^Ttoy'l y lOms/mK 7>W h — X 40Qmniol & 
Sramol &-gtJ20X DMS0 0. 5mol $^ggjy£. 
(pH 7.4) % 'i'l'C 24 B#fyH y+a-e— 5/a > L 
fco f#&^#^JGffif»$3SES*KJ:?) 10 (gaSfRU.Ki 
jgj&K 350nnw ■&iJ^£S428ran "C^**fl'Ji£ (BjEKffc 

F-4010 mtix&xftmi) u zsmzteft 

20 flflfrjsp (» = { [ (F1-F3-F4) -{F2-F3-F4) ]/(Fl-F3-F4) } 
x 100 

fi • mmmi&§m<DW?u 

F2 • fflmj&fcQQ&b* 
F3 : QrtfSSfeT to? i y1il1<&W®&&t~ 
F4 ■ h — x7£tt<Z>7g?£©^7fco 

a®S|tt"F33©«. 1 {i^**wsa D-t?* ■» ^° 
[0 0 6 2] 
[f£l] 



\\l ^ m 


«l IH'* CO 


2 


88.7 


3 


41.6 


4 


17...S 




87.3 


2 


88. 6 


3 


88.1 


7 


21.3 




86.9 



[0 0 6 3] t&jS&amm 2 
4=M7^7*5 v lOmg/ml (Xiiy V^-A 10mg/ml) 
i N h-X 400mmol JklMiW- 5mmol £- pH 7 4 

© o. 5moi jumm&Krmu 37'c t- 7 amn v* 
£ v * y 'H9®e*- mj 7 y t * y ^ k • ¥a> 

mm?WT& (SDS-PAGE) \c£K)5MLtCo ft£f& 50 



K«^6fefi*^y>h/-^- (flPS!fKiaao UV-26 

iflSf^ (%) = [(A - B)/A] x 100 



( 12 ) «WH*6 - 1 3 5 9 6 8 
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[0 0 6 4] 
££2 J 



-fb «b 










88.7 






67.4 


MM 




70:7 






59.3 



[oo 6 5] mmmmm 3 (mmm) 







LD&o (ng/kg) 










h Ofc) 


> 4000 




OS) 


) 4000 




7^;K (St) 


> 4000 






) 4000 






1900 




^>^h (ft) 


1300 



21 



SOT* 9. :*^J#:J:3fb^ti<$fl§££&rc** v c 
CO 0 6 6] 



[0 0 6 7] 30 U&Al 



«E » ft « 


S&- & 


2*fl£#S OagAg) 






> 2000 


as 


r/'v > (*£) 


30 



g% (& 3 4) ^^MSiiCT 5 / 



[0 0 6 91.IOTL1 

* 1 50mg *5£fi*3&at8i5ffi«©!l££fco 

fiSk. #SKJ!»=- A S-fb^WEffi^fi*^* C tic J: 9 . 

1 I^DO^feJc^Wa^ 1.0. 4.0. 5.0. 10. 25. 

loomg m^m^i-i -So 

[0 0 7 0] 

rSttfi^ (SSfiH 1 «XbS«D 50 (g) 

? x :/fg;h h 9 A 25 

7-;u4-*-V 10 



( 13 ) 



- 1 3 5 9 6 8 



23 



t'-Afa >J K> 10 
Xf7^i7ni")A 5 

[0 0 7 1] 2 (ij-f-tejvm 

Ts 1 *y-b^S«3?gttfiJc»* 10mg JggW+Sgntft 

Jt* 1 0. 4 0. 5 0. 25, 50s lOOmg $iCf§^-£ .1 i 
A S T"S -So 
[0 0 7 2] 

££2 



10 (g) 

70 

20 



10 



24 



[0 0 7 3] 

A»o#|&fe1iif>-Cl5l^o Ctl'iO-fb^CI^IT's SHC 6 
- 7 vi/^- B-2',5'-^*VXt'a[^07 4' - -f i 
^•/'j 5?y]-2-* /UK tKff K©&37i$&it C(.2R. 4 
Rh (2R.4S). (2S.4R), (2S.4S)] *^N"S^tS#Itt> 



7 a y I- ^— 

(51) Int. Cl. 5 iiS'fE^f JrftlESS^ Fl Wfi&f&Bx 

C07D495/10 9165-4C . ... 

//(C07D491/107 
233:00 

31100 ) 
(C07D495/10. 

233:00 9360-4C 

335 00 ) 7Z5.2-4C 

(izmm m m m - mimm m # m - 

az)^m * «• *g a 

(7-2)^!SS fi m $ * 

{72)^8S# S S # 
(72)3§B#g f$ ^ g f , 

vmmm # ie a 

s*Srpmismnw3 5#sii $5££??± 

(72)5s§s a Jt ^ m 



